A PL homotopy complex projective 4-space with integral splitting invariant σ 2 is smoothable if and only if σ 2 Ξ 0 or 6 (mod 14). A smooth homotopy complex projective 4-space with σι φ 0 does not admit a smooth Z 3 action with a codimension 2 fixed submanifold.
1. Introduction. Let X m be a closed, simply connected PL m-manifold, where m > 6. The manifold X m is said to be smooth if its PL structure is compatible with a differentiable structure and almost smooth if it is smooth in the complement of a point. The purpose of this paper is to study these ideas in the special case where X m is a PL homotopy complex projective «-space, that is, m = 2n, n > 3, and X 2n is homotopy equivalent to CP n , complex projective «-space. The PL homeomorphism type of these manifolds can be described precisely in terms of numerical invariants. Let P 2 t denote the simplyconnected surgery obstruction group for closed 2/:-manifolds, k > 2, that is, Pik = Z if k is even and P 2 k = Z 2 if k is odd, [8] . A theorem of Sullivan, [8] , asserts that the PL homeomorphism type of X 2n is determined by an (n -2)-tuple (cτ 2 , a$,..., σ n _i) in Π/[=2 ^2k-Sullivan suggested the problem of characterizing the smoothability or almost smoothability of these manifolds in terms of these splitting invariants. Every PL homotopy complex projective 3-space is smoothable, [10], We obtain a complete answer in the case n = 4 and in the cases n = 5 or 6, a complete answer modulo the value of the mod 2 invariant σ^. THEOREM 2 = 0or6 (mod 14 We study the mappings a n and β n by studying the homomorphism γ n : [CP n The homomorphism γ n is related to the homomorphism 
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where ζ is in k(n). An element ξ in k(n) determines a smooth surgery problem, but not uniquely. In §4, we review the results of Adams and Walker, [1] , and Brumfiel, [2] , concerning k(n), make some inferences concerning the image of γ n (and the images of a n and β n via (2.1) and (2.2)), and prove Theorems 1.1, 1.2, and 1.3. In the next section, §3, we establish a formula relating the rational Pontrjagin class of a PL homotopy complex projective w-space and its integral splitting invariants. We will use this formula in the proof of Theorem 1.4 in §5.
The Pontrjagin class of a homotopy complex projective space. If n > 3, let h: X 2n
-> CP n be a homotopy equivalence with splitting invariants (cτ 2 ,cr3,.. .,σ w _i). The theorem below concerns the relationship between the Pontrjagin class Pi{X 2n ) in H 4ί (X 2n ;Q) and the integral splitting invariants. Let y in H 2 (CP n ;Q) be the generator of the cohomology algebra and let Q [x\,X2,... 9 JC Z ], / > 0, be the rational polynomial algebra on abstract generators, x^, 1 < k < i, with the convention that if / = 0, the symbol denotes Q. 
Proof of Lemma 3.3. Let ζ denote the canonical complex line bundle over CP m , CP m c CP n , if m < n. Let ε 0 C be the real 2-plane bundle underlying ζ, where βo is the operator which assigns to a complex bundle the underlying real bundle ( [5], p. 191 ). Since h is in general position with respect to GP 2/ , there is a direct sum decomposition of block bundles,
where τ(Z 2w ) and τ(y 4/ ) denote the tangent block bundles of X 2n and Y 4i , respectively. Formula (3.5) and an inductive argument can be used to establish formula (3.4) . The initial step, j = I: the hypothesis concerning formula (3.2) and formula (3.5) 2 , where /ι\ = 2i+ 1 +tfi(cr 2 ). The inductive step: assume that (3.4) holds for all j such that 1 < j < j 0 < i -1. To establish (3.4) at level JQ, note that the hypothesis about (3.2), (3.5) , and the inductive hypothesis imply that
If c u is the coefficient of a u in (3.6), 1 < u < j$ 9 it follows that (3.4) at levels below j 0 implies that
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To see this, note that the identity
1=0
can be used to show that the coefficient of a u in the second summation of (3.6) is \ Jo-u J \ Jo-u J 
ΛV'
It follows from (3.4) and the identity ι=0 that if c u is the coefficient of a u in the summation in (3.9), 1 < u < ί-1, then (n + \-u\ (2i + 1 -u\
H t-u )-{ i-u )•
and so (3.2) holds a level / in view of (3.8) .
We complete the proof of We remark that if n is even in Theorem 3.1, n = 2z, then a^i = 0 in formula (3.2) . It follows easily from this remark and Theorem 3. Proof of Theorem 1.3. Theorem 1.3 follows from Corollary 4.5 in the same fashion as Theorems 1.1 and 1.2. We remark that smoothability or almost smoothability forces σ$ = 0 ( [8] , p. 45), and hence cr 2 is even in the statements in the theorem. We are unable to decide the value of 03 in this case just as in the case n = 5. and y 0 = y*y, then /f *(F 0 ; Z) contains the polynomial ring Z[yo]/(yβ) ([3] , Corollary 0.1). We use the notation τ for tangent bundle, v for normal bundle, c for Chern class, and P* for total Pontrjagin class. For an abelian group H, let Hf = Hj torsion denote its free part, and if x e H, its image in Hf is denoted by f(x). DEFINITION 5.1 (Dovermann, [3] ). An action on X 2n with codimension 2 fixed point component is algebraically standard if ([3] , p. 503), and so there exists an integer, r, such that f(c\(v)) = rf(y 0 ). The block bundle equation X(X*)\FQ = T(FQ) Θ V together with formula (3.2) in the case n = 4, / = 1 (recall that aχ(σ 2 ) = 24σ 2 ) yield the fact that P\(F 0 ) is integral and f(Pι(F 0 )) + f{P x {v)) = (5 + 24σ 2 )f(y Q ) 2 . Since v is a real, orientable 2-ρlane bundle, P\{y) = C\{y) 2 ([3] , Lemma 3.1). In particular, the index of the 8-manifold F o is 1. It follows from the Hirzebruch Index Theorem and formulas (5.5) and (5.6) that (ί -s 2 )/45 = 1 + 8σ 4 = 1, that is, 04 = 0. If the information that r = ±1 and σ 4 = 0 is put into (5.7), the only possible conclusion is σ 2 = 0. Condition (i) now follows easily from formula (3.2) . Since s = 5 and σ 2 = σ 4 = 0, t = 70 and (iii) holds. As we remarked above, (v) holds automatically in the case
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